Hand fractures (phalanges and metacarpals) are very common and they constitute a cause of considerable ambulatory and surgical departments workload. Isolated, undisplaced and displaced but stable fractures are usually treated non-operatively, and classical indication to surgery are unstable, oblique, spiral, intra-articular, open and complex fractures. Results of some studies suggest that oblique, spiral and apparently unstable fractures can be successfully treated conservatively, questioning afore-mentioned indications to surgery the aim of this prospective and randomized study was to compare the results of conservative versus operative (by fixation with K-wires) treatment of isolated, displaced and extra-articular metacarpal fractures. material and methods. Forty-seven patients, 36 male (77%) and 11 female (23%) with a mean age of 34 years (range 16-75), with isolated metacarpal fractures, were randomly allocated to operative, by intramedullary fixation with K-wires (24 patients), or conservative, by reduction and immobilization (23 patients) treatment. Patients were followed-up at 2 and 6 months, and the assessments included measurements of active range of motion of fingers, total grip and pinch strengths, angular deformity on X-rays and subjective hand function with DASH questionnaire. Results. In one patient (4%) treated conservatively, an unacceptable secondary displacement occurred, and he was withdrawn from the study. and given surgical treatment. All fractures consolidated. At 2 months assessment, no statistically significant differences between the variables in the operative and conservative treatment groups were noted, except of the angular deformity on X-rays, which was significantly greater after conservative than operative treatment (median 31° vs 9°). At 6 months assessment, an active range of motion of involved fingers was statistically significantly greater in operative, than in conservative treatment group (median 269° vs 250°) and the angular deformity was significantly lesser after operative than conservative treatment (median 24° vs 12°). There were no statistically significant differences between the groups with regard other analysed parameters. None healing disturbances and malrotations were noted. Conclusions. The results of this study indicate the equal effectiveness of both the operative by K-wiring, and conservative treatment of fractures of the metacarpals. The better anatomical outcomes in terms of the degree of angular deformity did not translate directly into the better function of the hand. key words: metacarpal fractures -treatment, hand function Hand fractures (phalanges and metacarpals) are very common which constitute up to 10% of all skeletal fractures. The majority of these fractures occur at a young age and therefore they constitute a cause of considerable morbidity in terms of hospital workload and time off work (1). Isolated, undisplaced and displaced but stable fractures can be treated
Hand fractures (phalanges and metacarpals) are very common which constitute up to 10% of all skeletal fractures. The majority of these fractures occur at a young age and therefore they constitute a cause of considerable morbidity in terms of hospital workload and time off work (1) . Isolated, undisplaced and displaced but stable fractures can be treated 218 A. Żyluk, T. Budzyński isolated, displaced and extra-articular fractures of metacarpal bones were treated in the Department of General and Hand Surgery. The study was approved by the Ethical Committee of the Pomeranian Medical University and all patients gave their consent to participate in the study. The patients were randomised to the method of treatment by means of result of coin through. The allocation was performed in Emergency Unit, by the surgeon on-call: tail of a coin indicated admission and operative treatment , head indicated conservative treatment. Thirty nine patients were assigned to operative treatment by percutaneous K-wiring, and 35 patients were assigned to conservative treatment.
Conservative treatment. Patients were treated in an outpatients system. Under local anaesthesia, the reduction was accomplished by traction and manipulation in compliance with fracture's dislocation followed by immobilization in a plaster or thermoplastic splint, comprising metacarpus and wrist, and extending up to metacarpo-phalangeal joints ( fig.  1 ). It allowed for 60° flexion in these joints and unlimited movement in interphalangeal joints. After completion of immobilization and X-ray control correctness of the reduction, patients were discharged and followed-up in Hand Clinic as outpatients ( fig. 2 ). Patients were assessed for secondary displacements at one week after the initial reduction. Patients were encouraged to move the fingers through a full range of motion, except for the immobilized joints. After removal of the splint, at 4-5 weeks, patients were allowed to use the hand at work.
Operations were performed under brachial plexus block anaesthesia, in bloodless operanon-operatively, by various form of immobilization, including elastic bandage, taping, neighbour strapping and splinting (2). Classical indication to surgery are unstable, oblique, spiral, intra-articular, open and complex fractures, and operative options include K-wires, intra-osseous wires, cerclage, screws, plates and external fixation. The goal of treatment of hand fractures is to achieve bone healing and full finger movement (3) .
Given previously indications to the operative treatment as well as the definition of "instability are not precisely established.
Results of some studies suggest that oblique, spiral and apparently unstable fractures can be successfully treated conservatively, questioning afore-mentioned indications to surgery (4, 5) . The majority of the literature on the treatment of metacarpal fractures provides the results of an anatomical and functional assessment in terms of bony union, range of motion of the fingers and power of the hand. These studies fail to report the assessment of the function of the hand from the patient's perspective, using standardised questionnaires. Moreover, no previous study has directly compared the results of operative and non-operative treatment of these fractures.
The aim of this prospective and randomized study was to compare the results of conservative versus operative (by fixation with Kwires)treatment of isolated, displaced and extra-articular metacarpal fractures.
MATERIAL AND METHODS
Over the period of 13 months, from December 2004 to January 2006, 74 patients with In most cases, K-wires were introduced manually, through a small hole drilled in the base of the metacarpal. In some cases, K-wires were introduced percutaneously, using the drill. Wires reached heads of the metacarpals, but did not crossthe articular surface ( fig. 3, 4) .
After completion of the fixation and control of its correctness, K-wires were buried under the skin. After operation, a protective thermoplastic splint was used for 4 weeks. Immobilization was confined to the wrist joint, allowing for full finger movements. Patients were allowed to remove the splint while dirty or sweating of the hand. The day after the operation, patients were discharged with the advice to exercise fingers of the involved hand until A total of 26 patients (35% of the initially recruited), 14 treated operatively and 12 conservatively failed to attend both follow-up assessments. We assume, that this significant loss to follow-up might have been a poor compliance of young patients, who -satisfied form the outcome -disregarded the call to follow-up assessment. In one patient treated conservatively, an unacceptable secondary displacement occurred and was noted at one week radiological evaluation. The patient was withdrawn form the trial and given surgical treatment.
A total of 47 patients completed both followup assessments. There were 36 male (77%) and 11 female (23%) with a mean age of 34 years (range 16-75) and this group is a subject of further analysis. Baseline characteristics and fracture specific data are showed in tab. 1 and 2.
Patients were followed up at 2 and 6 months after surgery and the following measurements were taken on each occasion: a. The active ranges of motion of fingers relative to the fractured metacarpal, in metacarpo-phalangeal and interphalangeal joints (with a goniometer). b. The total grip strength and two-point pinch grip with the contribution of the affected finger (with Jamar dynamometer and pinch-meter, DataLink, Biometrics Co Ltd., Gwent, UK).
c. Radiological assessment included the measurements of the angular deformity, presence of axial displacement and any abnormalities of healing. d. Function of the hand was assessed with the DASH questionnaire. DASH scores range from 0 (normal function) to 100 (total disability) (6) . An analysis of the statistical significance of the differences between the variables in operative and conservative group was tested with the U Mann-Whitney test. A value of p<0.05 was considered statistically significant.
RESULTS
In one patient (4%) treated conservatively, an unacceptable secondary displacement occurred, which was seen at one week assessment. This patient was withdrawn and given surgical treatment. No serious secondary dislocations were seen in operative treatment group. The results of the treatment of 47 patients, 36 male (77%) and 11 female (23%) with Treatment  operative  n=24   conservative  n=23  I  4  2  2  II  4  2  2  III  ---IV  6  3  3  V  33  17  16  Ttotal  47  24  23   221 Conservative vs operative (fixation with k-wires) treatment of isolated fractures of metacarpal bones a mean age of 34 years (range 16-75), with isolated metacarpal fractures, of whom 24 were operated by intramedullary fixation with Kwires, and 23 were treated conservatively by reduction and immobilization, were analysed in this study. All fractures consolidated. Table 3 summarizes the results of the assessments performed in this study. All fractures consolidated. Table  3 summarizes the results of the assessments performed in this study. At the two months assessment, no statistically significant differences between the variables in the operative and conservative treatment groups were noted, except of the angular deformity on X-rays, which was significantly greater after conservative than operative treatment -median 31° vs 9° respectively, p=0.0005. At the six months assessment, an active range of motion of involved fingers was statistically significantly greater in operative, than in conservative treatment group (median 269° vs 250° respectively, p=0.04). The angular deformity on X-rays, was significantly lesser after operative treatment -median 24° vs 12° after conservative treatment (p=0.0001). There were no statistically significant differences between the groups with regard other analysed parameters. None healing disturbances, maunions and malrotations were noted. In 3 cases (12%) a superficial, pin-track infection occurred, which was effectively controlled with an oral antibiotic.
DISCUSSION
In this study, we attempted to answer the question "Does operative intervention for isolated metacarpal fractures provides better results than conservative measures". A randomization of patients to the method of treatment was used, and both the objective (active range of motion, grip strength, angular deformation) and subjective (DASH questionnaire) parameters were considered. This methodology, allowed us to obtain reliable and reproducible data.
The results of our study suggest, that conservative treatment of metacarpal fractures is not associated with the higher risk of serious, secondary displacements, which would need operative treatment. Assessment of the angular deformity showed statistically significantly better result after operative treatment. It suggests, that conservative treatment is associated with certain secondary displacement, but it not exceeded in average 30°, what is acceptable. Worse anatomic result did not (9, 10, 11) . Although no such a complication occurred in our series, we had seen some in the clinical practice. Malrotation of the metacarpal bone result in overlapping of the involved finger on the adjacent one during flexion (feature called "scissoring"). It considerably affects normal function of the hand and usually needs a corrective osteotomy. An effective prevention of malrotation seems to be a neighbour tapping of the involved finger with the adjacent, healthy one (4, 5) . Review of the literature on the management of metacarpal fractures (tab. 4) reveals that there are no studies directly comparing the translate directly on the function of the hand, which was comparable in both groups. Some authors suggest, that metacarpal fractures, particularly subcapital, with angular displacement not exceeding 30° are not worth reduction, since it is almost always lost in the course of the treatment (7, 8) .
In this study, at 6 months assessment, the median AROM of the fingers in group treated conservatively was statistically significantly lower, than after operative treatment (median 250° vs 269°). It is difficult to explain, but some patients did not regain full active ranges of motion of fingers relative to the fractured metacarpal. Two patients in either group had fractures of the thumb metacarpals, and this might underestimate the result of active range of motion of the fingers, since normal value for thumbs is lower (180°) than for fingers Many methods of immobilization were tested but those called "functional", which allowed the wrist and digits a full range of motion, were found better than conventional splinting (4, 5, 8, 12, 13) . Some authors have questioned the need for rigid immobilization and suggested treating these fractures with elastic bandages or gloves, with satisfactory outcomes (4, 7, 8, 13) . Others, as mentioned earlier, have questioned the necessity for the reduction of the displacement, because, in their opinion, secondary displacement is very frequent (7, 8) . As shown in Table 4 , the results of "functional" treatment with soft dressings, braces or strapping have been reported to be superior to conventional treatment in plaster of Paris splints or casts (4, 8, 13) . The enthusiasts of the operating on isolated metacarpal fractures suggest, that it allows an early restoration of a functional range of movement, return to daily activities and prevents failures such as malunion with shortening, angulation or malrotation (10, 11, 14) . Others only advocate surgery for irreducible, severely dislocated and unstable metacarpal fractures (11, 15, 16). Although justifiable, these opinions are not supported by the results of our study, and other series given in tab. 4 .
Several methods of operative treatment were used, of which percutaneous, intramedullary K-wiring seems to be the standard. Opponents of this technique claim, that K-wire fixation can hardly hold an acceptable reduction, but neither provides enough stability to allow early motion nor prevents shortening or malrotation (9, 15) . However, the use of mini-plates, screws, cerclage and composite wiring was reported no better than K-wiring in terms of anatomical and functional outcomes, but associated with unsatisfactory results and complications such as secondary dislocations, infections and hardware protrusion (16-19).
Have our results influenced our clinical practice? No, it have not. An analysis of the records form the authors' Department in 2007 and 2008 (until November) shows, that the majority (75% and 82% respectively) of isolated, displaced, extra-articular fractures of the metacarpals were operated on. This may be explained by profitability of the operative treatment. Relatively high pricing of the procedure by National Health Fund, compared with its low costs, moves us to extending indications to operative treatment, although, in essence, it is not fully justifiable.
CONCLUSION
The results of this study indicate the equal effectiveness of both the operative by K-wiring, and conservative treatment of fractures of the metacarpals. The anatomical outcomes in terms of the degree of angular deformity were better in the operative group, but it did not translate directly into the function of the hand in both the objective and subjective assessments.
